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EXAMINATION OF A NEW RATING SYSTEM FOR MEDICAL STUDENT
RESULTS USING THE MAHALANOBIS «- TAGUCHI SYSTEM
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The aim of this study was to correct evaluation for the students' efforts in every subject. Because
evaluation on the basis of conventional addition score is insufficient, the possibility of using other factors was
examined. In this study, the Recognition Taguchi (RT) method, to which a correlation was added, was used.
The unit space of RT method was established with 4 high—achieving students more than 85% of goal
averages. The results of 93 students were evaluated with the Mahalanobis distance (D’).The D’ was
normalized (4) using the mean of unit space. Between the addition score (B) and 4, the coefficient of
correlation was —0.927.The correlation between B and the reciprocal of 4 was 0.933.The coefficient of
correlation of Log B and 4 was —0.835.The coefficient of correlation of 1/Log B and 4 was 0.936 and was
higher. Our results suggest the Possibility of scholastic evaluation with the RT method.

(Tokyo Jikeikai Medical Journal 2012;127:91-103)
Key words: Mahalanobis * Taguchi method. Recognition Taguchi method, Two sided Taguchi method, Mahalanobis distance,
evaluation of student results
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DD DT K B RAEIENL 2t U 7z,
2) Recognition Taguchi %12 & % Mahalanobis D i
B DR
RT{E T, MTIEICHLARBALZEM O T — & Bnd
DI TEVONEMTH D, Tz HAZERITH
BT =Y BEIRKRFTHOHHENS 3T —4
MWERTdHh 2. HALZEH T — 13504 Dt Tdh
WXEVWOTHHED NEEZZEE L, fximfsm 940
M5 5% 90.38%) O 5 1 m885 1 (1% M=
85.10%) T TOHE MKW LD, K EMDF
440D FT—4% (Table 2) THALZEMZERKL 2.
3. Ml Taguchii&IC& D [£] DFFICKDHEIE
fintgEt
—fRICHM MK O DN RELRDIFE,
AL BRIy, FALEWZ D, ZFDOMmiflTE
Tk T+] OFBEMNIZFICKDHED AL
[+] « AL [—] OXBIDATEED DMF 21T 7.
1,040 sl A TR U 7265 5, BB A3 760 O
¥, 10 mOEEZETENE L TI54AHMHL,
HATZERER DT — & ICH Wz (Table 3). it
FHEELUT, GitskodbiE FEHEE) o
760 fUITKT L, 860 miAl#% 344 & 660 MAIZ3FD,
Fr6#& AT (Table 4).
4. Wl Taguchi K ICK B2FERBESBOHTE
AR D R E G DHEEFTRED ZME L 2.
B S 2T BV L T B 24 O RkiE (B

F) 3, BRESEOREMAM40E (5 AR
90.38%), fx FALAY471 . (f% R #45.29%) T,

Hat16 /4 TH oz (Table 5). T DEAT6H DR
Bo¥z2%EESE L THY, 764 O KiE
ZEHMDICLT, piETHHLZ6HDEED
A G ofeE Z2fTo 7.

5. fEAE

BEhcE, A= 2 EMTI A5 A1, MTE
BXOTHEE - RT#E (Excelhl) =M Wiz, 7=,
RS B D HPH N TIINEESEET 2 H O
D, FEBEERTIE ERRSH D Z &S ERITNE
HENRED BN DD TRV, [ifl] Taguchi ik
IZ XK BHEE TlE —com 5 +00lT78 % K 5 Wl &
U7z, £/ 2SR S EDHNER E 5729,
HIE B OB Z S BEICT 5 2 & THESE
L, FERMICHEEREOM EZELTWEZ &
HHHTH .

(=N

M. #% g

1. Mahalanobis * Taguchi;% [Z & % Mahalanobis D EE

Bt

MT{ATIZ, 24 BHH 27 224 CHLL 2SR 2 ER L,
B0 04 OFEDDT XD REIER 2 BF L
oo TOREE, MEARE OHBFREIT-0.551T
Ho 7= (Table6).
2. Recognition Taguchi;% I & % Mahalanobis O b B

Y 51
DEWRTEZH W, HRES%Y Lok E
Pref e A/ CHALZER Z AR L, TR0 9384 D54
DD & B RAENENL Z Mt L 7=, Table 71293 %4
D& T —4 %, Table 812, MTik ERTEIC K
HHBERBOE LD ERT. FHRELULER D
WEIEWITRE WA TH o 7= 7= D BAL 22 O 3 il
TERZEITY A, MESLRBEDOHBEREK
BEITH TS E-0921 CADHETH 2. DB
D Wi 1/B EAD A B R $130.933 & & WIE T
H o7z, LogB &ADMHEIREIE, Table 712/RT
£ 512, -0.835, 1/LogB & A T130.936 & L L 7=,
3. Ml TaguchiiEICk D [+] OFEICKBIERD

it

[+] OBFEZMITEIEICXKDMED AL - F
P DR BIDIAIBED, T DB O H#E & K D SN
FEl3 43.5830db &<, F7/26 A DIEMIE, MNE R
a7 NEICERL 2. INENEALT, 1, 2, 3, 4, 5,
SMETH oM, WATED [£] OFFICLS
BRI, 1, 2, 3, 5, 4, 6ALDIETH>/=. INE
EARL D FAL2 4 D5 AR AL Td 205, MG NEN
EWHPITED [+£] OFBICXZIEME T, M
BB DS TH D 5K P /=, (Table 9).
4. WAl Taguchi;BICK BFESEDOHEE

HEE R OMFTTIE, HE6HDOMARNEC
L9 5. EHEOESHEMIL, KT, -0.0481
N5 +0.0598 TH > 7= (Table 10). T AU FH 1l
CRHfE) ZnAHEE S E L, & D% 1,040 s
MOEKICHET D &, B OHTE SIS
). LT, EBOMERKCELHEEHRC
EDEN, WO DHEERE (C20) /1,04012725.
HEERR A D HEIIEW ST, 46 THDA, &
WHT, 123 EBMNAITHRDPRRELRD
M, 1,040 N THD I E2ERBITNIEELS
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Table 8. Results of correlation level with additive score B and normalized value 4 of the D? level order using MT

method and RT method.
Number of Additive score Coefficient of
Method D’
students B correlation
MT 70 D’ B -0.551
RT 93 D’ B 0.800
Normalized value
RT 93 Aof D? B -0.927
Normalized value
RT 93 A of D? 1/B 0.933
RT 0 Normalized value Los B 0.83
Aof D? 0g -0.835
Normalized value
RT 93 1/Log B 0.936

A of D?

Table 9. The additive score C, additive score order and mark of = order of six students using two sided T method.

Estimated
D Additive score Additive score mark for Mark of *
C order difference order
(Logarithm)

24 859 1 0.0598 1
56 850 2 0.0546 2

8 849 3 0.0533 3
10 686 4 -0.0470 5
45 676 5 -0.0435 4
89 676 5 -0.0481 6

SN ratio
[db] 43.5830
Sensitivity

[db] -0.00091
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MT LT ONERLE, MBS R & ORICIZAER
MERBRIERD Moz, TFE21) TikN/zX
SICHAZEMT—4% E L TERIC21HD%¥E%E
BIRL TW2DH, HEAZER EIXBMIT L CHER
LB ZR DTS HEMATHD, MUK 5
RN HEEEERT SR 0 ICB N TR DR
EREonNdEEZSE. LrLENSG, BfLZERH]
T 2R AR R RETT S FEAEII DN
T, ZTDOAN—OEANZEIZL D HEE K OFBEES
ROEFM/EZ 015D, HATZEME L TN
LT —% OF#EIZ XL D RO B ENED
LZEMBDHN, HAEE LR ZERENRED
I LW E VWA D, EERTIETIEINE
R O R DM ECCAHRIRENX 0936 L H o & D
E<, EOHEERERDE. LhLEans, 4
BINES ST K B EA & DRI —F 2 #HD
ot ZOMHBELT, MTY AT AT,
BERHH O O BB R TR S 5 728, Blfid
B, TR OBIGRTHM I N, B HSBICEADN
mrenizizoEEbns. Lo TIEsko,
BHZ & DR O D NEIC K DHEFHE I
NTC, REOENPEB{REFHIITETH S, £
723002, N & D O NEALRE O A7 BE R 1R A3 5

(=N

BIZ—HLUEEEE, DIOIFHELTDICX
DAL Z a2 BENED 5N/t b. L
7235 C, HMBEBHRDZED T, S MOERKM
kSN TH0, ZOERICEEDLE S OREN
KX sl nsg, Z OER ORI,
ZEZE, AW OEEOWMBRED T —5 ik
FWEHbN, SBIIEFENWTHRHNZHKT 2 TE
Ths.

4 B W72 MT system T3, MTi%E® TIIJELL
fHFIFE B 50, RTIETIE, ZEADE
11 & D TOMEMANF TG R TS, E 2wl
TIEICL D 2] OFFICKHMETIE, 644 &
FAEIIDIND, MESEROEWIATIE, JE
RATT =B L B OHERE IR, X,
INSENER: DR N S D 3Z DR E S 1% HIE TH
D, WINHBHTHRERIENWEST A D, T
43.5830db E WO SNILICK DHBE I N D KEETH
5.
Tz, HEOHEEICEL T, HEEMakemE
BRED—BENME LIS, RN SETIEHEE
ARZEIL035% M5 1.04% ED7e <, MWEETDH
091% M5 1.18% &M Tamo 7z, T HIZEL D
HEOHEETO O, deEEzMEL T
CHIVBEIEEZMS T &, HERENEKS
5EMDONDD, SHEEROFEEREEPLT
DRFDBETH A .

Table 10. The estimated mark and estimated error of six students using two sided T method.

Estimated

D e markfor BEER Estimated mark pimated error Estimated error
C (Logarithm) (Logarithm) C’ ¢-c (C’-C) /1,040
24 859 0.0598 2.9402 871.3 12.3 1.18
56 850 0.0546 2.9349 860.9 10.9 1.05
8 849 0.0533 2.9337 858.4 9.4 0.91
10 686 -0.0470 2.8334 681.4 -4.6 0.44
45 676 -0.0435 2.8369 686.9 10.9 1.04
89 676 -0.0481 2.8323 679.6 3.6 0.35
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